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Proiect Summery
The proposed project area under this plan is located in part of Block EE, Block FF and
block GG. The purpose of this project is to develop the lots and private roads in block EE
and block FF. install utilities (water and Sewer lines) and to provide the water quality
control facilities to the entire area.
Under this plan Sand Filter #1, Recharge Facility #6, .Bioretention Facility #2 and
Bioretention Facility #3 will be installed.
The Splitter Structure #57 has been desi~ed to divert first % inch storm run off per
impervious area to the Sand Filter # 1. A 12-inch non-perforated PVC Sch 40 pipe has
been provided to convey the filtered water from Sand Filter #l to the top surface of the
Recharge Facility #6.
A standard idet structure will be installed in each Bioretention Facility and 12” RCP will
be installed to convey the 10-yr storm ovetiow water and filtered water to the
Strocture # 179.
A standard W inlet ‘A’ will be installed on the drive way and a IT’ RCP will be
installed to convey first flush water from the ~ inlet to Bioretention #2.
Bioretention Facility # 2 has been desi~ed for the total drainage area of 0.99 Ac and
Bioretention Facility # 2 has been desi~ed for the tot+ drainage area of 0.23 Ac,

9“
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Clarksburq Town Center

Drainaqe Area st STR # 151:
Total Drainage Area to Str # 151 = 10.18 AC

A*R = 6.31
R= 0.62

Value of R for imp area= 0.90
value of R for lawns = 0.25

Sand Filter #l

Imp Area = 5.79 Ac
Total DA= 10.18 AC

Required Water QuaIi@ storaqe Volume:
WQV = QY4mP.

Q, = first flush run off= 0.50 in

&m,= imp area sf 5,79 Ac

WQV =,___ .,- -p@.5112y5.79’43560-—, — ----- . . . ... . . . . .... . . . .
,,WQV,=., ~ :. ;:{i513 .04 cf. : = .Required Volume
iprOvided_skg~gEl?lw”rne.=. ~2696.75 :fgt WSEL=631~0 H“’,

Reauired filter bed Sutiace Area:

filter bed area required = 0.1% of WQV sf
~fifier~edareareq~ired= ::-: ,, .-~ ;051 :f :

~-Pjotii&d ~iter.bed ‘Aea= 1080 sf. . ... . . —... ___ . J. . . . . . .

Underdrain Pipe:

Provided surfsce area =1080 ~f
required length of pipe = 0.05 ~mes filter bed area

‘requ~ri~ “lti~gth <ofpipe-= ~~“‘
;54 ~F -:

;p~oti~eq%ng!hp<:piki= . . . .. . :..57 kF -,
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JOB: clarksburg town center. sand filte$l DATE 020303

COMPUTED BY RH

STAGE - STO~GE TABUWTION

STUOY POINT sand filter #1

WSEL AREA AVG AREA DELTA H DELTA VOL TOTAL VOL TOTAL VOL remarks

FT Sf Sf FT CF CF Ac.FT

627.00 1620.00 bottom EL

1962.00 i .00 1962.00

626.00 2304.00 1962.00 0.0450

3141.00 2.00 6282.00

630.00 3976.00 8244.00 0.1893

4452.75 1.00 4452.75

631.00 4927.50 !2696.75 0.2915

5402.25 1.00 W02.25

632.00 5877.00 16099.00 0.4155 top of emb EL

.
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Recharqe Facilitv # 6

Total Impervious Area = 5.79 Ac
Total Area = 10.18 AC

Recharge volume required :
Rev= ~ --percent volume method

12
Rv= 0.05+0.009(1) where 1= Y. impervious cover = 56.90

0.56
A= total area Ac 10.18 Ac

s=O.26 for ‘B’ soil

Rev= ~
12

Rev= 0.12 Ac.ft

Rev= ‘; :goo,50:cf

Water qualitv storaae requirement:
WQV = QrAi~P

Q, = first flush run off= 0.50 in
$“

frompsge 8-27 Montgomm counv-

&mp = imp area sf 5.79 Ac -SWM design manual

.. WQV = .(O.5/12~5.79”43560
WQV = 10513.04 Cf
Assumed void ratio = 0.40
Storage required = 10513.04 /0.4 Cf
Storage required =

..7----- .—.
:. ~q&2:6Q Cf

recharqe facii@6:

recharge area of provided= 7047.00 Sf
thickness provided 4.00 ft
storage provided= 7047X4 Cf

storage provided= 28186.00 cf

Recharqe facili~ Drovided under the Sand filter #1:

provided area = 1620,00 sf
provided thickness= 3.00 ft

storage provided= 1620x3 cf

storage provided= 4880.00 cf

total storage, provided=
. . ..

: 33048:00 cf. . ..----

Provided media: ASTM D448 Stone size#l Dmax = Y



.,

Splitter structure Design: (St#151)

flow rate required for sand filter = (Impewious DA in Sq.Wles~Run off’ 1010 Cfs From montgbmy.Coun@

SWM design manual pg&21

‘( 5.79 /640~(0.5~1010

.’
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PIPE CULVERT kNALYSIS

COMPUTATIONOF CULVERT PERFORMANCECURVE

June 29, 2003

PROGRm INPUT OATA:

DESCR1PTION
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Cu[vert-Diawter (feet) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

FHUACh8rt N“tier (l,20r 3) . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Sca[e Nmber on Chart (Type of CuLvert E“trsnce) . . . . . . . .

Manning>s Roughness Coefficient (n-va[”e) . . . . . . . . . . . . . . .

Entrance Loss Coefficient of Culvert Opening . . . . . . . . . . .

CuLvert Length (feet) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Cukvert slope (feet per foot) . . . . . . . . . . . . . . . . . . . . . . . . . . .

VALUE
. . . . . . . .

1.25

1

1

0.0130

1.00

53.0

0.0123

PROGRAMRESULTS:

Flou Tai Luater Hea&ate? [ft) Normat Critica[ Depth at Out (et

Rate Depth InLet Out [et Depth Oepth Outlet Ve[ocity

(Cfs) (ft) Co”tro[ control (ft) (ft) (ft) (fps)
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

4.6 1.25 1.40 1.29 0.73 0.87 0.73 6.18

====================================================================
PIPE CULVERT ANALYSIS C~PUTER PROGRANVersi .“ 1.6 Copyright (c)1986

Ddson Z Associates, Inc., 7015 U. Tiduel 1, #107, Houston, Tx 77092

(713) 895-8322. All Rights Reserved.
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Circular Channel Ana Lysis & Design

Solved Mi th Manni ng, s Equat i o“

Open Channel U“i form flow

Uorksheet Name:

Comnt:

Solve For Full FLOW s~ope

Gi Ven Input Data:

Diameter . . . . . . . . .

Mamingls n.. . . . . .

Discharge . . . . . . . . .

Coputed Results:

Fu[ 1 Flow Channel S(ope

Fult F[ow’Depth . . . . . . . .

velocity . . . . . . . . . .

FloM Area . . . . . . . . .

critical Depth . . . .

CriticaL Slope . . . .

Percent F“[[ . . . . . .

FU1l Capacity . . . . .

QMM ~.94D . . . . . . . .

Fro”de Ntier. . . . .

1.25 ft

D.013

4.60 cfs

0.D051 ftlft

1.25 ft

3.75 fps

1.23 Sf

0.87 ft

0.0074 ft/ft

100.00 %

4.60 cf.

4.95 Cfs

FULL

OPen Channe[ F~ow Mduie, Version 3.16 (c) 1990

Haestad Methods, 1nc. + 37 BrookSide Rd * Uaterbury, Ct 06708

,



Clarksburq Town Center Bioretention facilitv # 2

BIORETENTION FILTER BED AREA

DRAINAGE AREA for Bioretention facilitv #2

Development Areaac runoff coefC’ A*C

impervious 0.47 0.90 0.42
grass 0.51 0.25 0.13
total 0.99 0.56 0.55

Required Su~ace Area=5% of Drainage area multiplied by “C
Required Surface Area= 0.05”A*C AC from MontgomW mun~ SWM design -

iReq~;ti Sufiace:Area= ~204.11 manualpg8-55

----- .=.-.. 15!31QQ ._’:;:; –::~SU~qce area ~rovided

Reauired storaae size for bioretention facilitv
Required Bioretention Volume: I“ofrun offper impervious area

= (1/12)x0.47x43560 cf_,, -..,.. .— . . . ..,. -..
-r23:~l.l=50. ,. .cf ,—.

B;oretent;on facility must be size to store wafer qualfiy volume

Water quabtv volume= WQF (1 .O)(Rv)( (A) eastern rain~ll zone

12.00

P=l in of minfall

WQV= water qua~~ volume A&fl

Rv= Volumetic wnoff me#cienti0.005+0 .009(1)

I=percenl impewious wve~

RF 0.48

A= area Ac = 0,99 Ac

47.m

Underdrain Pipe:

Provided surface area = 1503 Sf
required Iength of pipe= 0.05times tilterbed area.- _..,- .—, .- .. . ..._ . .. —. ..- . ... . . . ... .
requtred lengthofplpe= ., :,75. LF .,

(,proyi~ep!ev.gtp~f.pip~= ~~~~. ... .75. k_F.. _>’.li



Check for over flow (1 O-YR peak flow~

TYPE OF WIER:

Amercast VB-EI INLLET WITH 3 SLOTS
SLOT ELEVTION 657.00 FT

Q=C*L”HA1 .5
c 3.10
L 7.50 fl

10-YR FLOW= 4,00 CFS FROM TR55

4.00 = 3.10* 10.00”(HAI.5)
H= 0.31 FT

~OyrVVSEL= ‘ . ~~.6W.0+0,31= .: ‘ ‘ ‘ 657.31~
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JOB: clarksburq town center - bioretention facilitv # 2
COMPUTEDBY RH DATE 04.-29--04

STAGE - STORAGE TABULATION

STUDY POINT Moretention facili~2

WSEL WEA AVG.AREA DELTA H DELTA VOL TOTAL VOL TOTAL VOL remarks

FT Sf Sf FT CF CF Ac.FT

656.00 1503.00 botiom EL

1991.25 1.00 1991.25

657.00 2479.50 1991,25 0.0457

2967.75 1.00 2967.75

658.00 3456.00 4959.00 0,1138 TOP OF EMB



.’ . RuNoFF CURVE NWBER C~PUTATION Version 2.00

Pro ject : c 1rkdb”rg tow” center User: rh Date:

County : montgomry State: d Checked: _ Date: _

. subtitle: stuti point at bioretent ion facility 2

Hydro~ogic S.i 1 GPOUp

COVER DESCRIPTION A B c 0

Acres (CN)

FULLY OEVELOPEOURBAN AREAS (Veg Estab. )

Residential districts Avg % imperv

(by average lot size)

118 acre (tou” houses) 65

1/4 acre 38

- 0..61 (85) - -

0.38(75) - -

lota~ Area (by Hydrologic Soil Group) .99
--------

TOTAL ORAINAGE AREA: .99’ Acres UEIGHTED CURVE NUMBER: 81*

; * - Generated for use by GRAPHIC method

.



TIME OF CONCENTRATIONANO TRAVEL TIME Versi 0“ 2.00.“ .

.

Project : clrkdburg t.un center US~,: rh Oate:

County : wntgonry state, d Checked: _ Date: _

. .Subtitle: study point at bioretent ion faci~ity 2

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

F[ok TPe 2 year Length Slope Surface “ Area Up Velocity Time

rain (ft) (ftfft) code (sq/ft) (ft) (ft/see) (hr)
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Sheet 3.2 8b .0.021 f 0.207

Sha [ low Conce”rrd 130 0.092 u 0.007

Time of Co”cent ratio” = 0.21*
=====

--- Sheet F low Surface Codes ---

A Smooth Surface F Grass, Oense --- Shallow concentrated ---

B Fa[(ow (No Res. ) G Grass, Burmuda --- Surface Codes ---

C Cultivated < 20 % Res. H Woods, Light P Paved

O Cultivated > 20 % Res. I Woods, Dense U Unpaved

E Grass-Range, Short J Ra”9e, Naturat

* - Generatd for “se by GRAPH1c method

,



GRAPH1CAL PEAK D1SCHARGEMETHOD

Project : c I rkdburg town center User: ch

County : mo”tgomry State: d Checked: _

- Subtit 1.: study point at bioretetitio” feci lity 2

Data: Drainage Area .99 * Acres

Runoff Curve Number : 81 *

Tiw of .Cmcentrati o”: 0.21 * HOUFS

Rai nfa 1( Type : 11

Pond and Swamp Area : NONE

I Storm Nmber

l---------------------- ~--;;-.
1 Frequency (yrs)

f 24-Hr Rainf ali (in) [ 5.1

I I./P Ratio I 0.09

I
Usd I 0.10

I
I R“mff (in) / 3.07

I
lUnit Pesk Discharge 11.226

(c fs/acre/in)

~ Pond ati Suamp Factor~ 1.00

0.0% PoW, Used

/---------------------- 1------
-l Peak Discharge (cf.) I 4

Version 2.00

Oate:

Oate: _

, . “aLW~S) p~~viddfr~ TR-55 system routines



PIPE CULVERT ANALYSIS

COMPUTATIONOF CULVERT PERFORMANCECURVE

June lb, 2003

PROGRAMINPUT OATA:

OESCRIPTION VALUE

Culvert Diameter (feet ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.00

FHUAChart Ntier(l,20r 3) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

Sca[e N-r on Chart (Type of Culvert Entree), . . . . . . . 1

Manningls Roughness Coefficient (n-value) . . . . . . . . . . . . . . . 0.0130

Entrance LOSS Cm fficient of Cu!vert Opening . . . . . . . . . . . . 1.00

CuLvert Length (feet ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53.0

CuLvert Slope (feet per foot) . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.0160

PROGRAMRESULTS:

FLOW Tailuater Headwater (ft) Norm[ Critical Oepth at Out let

Rate Depth Inlet outlet Oepth Oepth Out[et VeLOcity

(Cfs) (ft) control Control (ft) (ft) (ft) (f~)

. 4.0 1..00 1.67 1.62 0.73 0.85 0.73 b.4B

===================================================.===============
PIPE CULVERT ANALYSIS CMPUTER PRoGRAMVersion 1.6 copyright (c)198b
Dtism& hssoc<ates, Inc., 7015U. Tidwell, #107, Houston, TX 77092

(713) 895-8322. AIL Rights Reserv4.
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Clarksburq Town Center Bioretention facility #3

BIORETENTiON FILTER BED AREA

DRAINAGE ARW for Bioretention facility#2

Development Areaac runoff coefC’ A*C

impervious 0.04 0.90 0.04
grass 0.19 0.25 0.05
total 0.23 0.37 0.09

Required Surface Area=5% of Drainage area multiplied by “V fromMontgomywun& SWMdesign-
Required Surface Area= 0.05”A*C AC manual pg &55

?~eq~~sdstitiace~rea=. “ “18~.~3” ‘“””;‘Sf

‘lpr~v@~d;SgtiGe6’Gfea= ~~ 288.0.0: ..,,..sf- ‘,:

Required storaae size for bioretention facilitv
Required B\oretention Volume 1‘ ‘of run ofi per irnpewious area

= .(l/12)x0.04x43580 cf

:. —_. . . . . ._:.=_..lw,50_’:.. .Cf. .-

. Bioretention facility must be size to store water qualfiy volume

Water quafiw volume= WQF (1 .o)(Rv) ((AI eastern rainfall zone

12.00

P=l in of minfall

WQV= wter quafiw volume Ac-ft

Rv= Volumetric wnoff mefficien&0.005+ 0.009(1)

I=per=nl impetio”s WVeF

Rv= 0.22

A= area Ac = 0.23 Ac

18.56

Undsrdrain Pipe:

Provided surface area = 288 sf
required length of pipe = 0.05, times filter bed area. . . . . . . . . . . .. ;required lengthdfpipe. = .. 14.LF .’- “’:

lprovided&n9tD0 Jp~j?=. ~ . . . . .. . . . . I:!!LE. __..-



. .

Check for over flow (1 O-YR peak flow)

TYPE OF WIER:
Amercast VB-EllNLLET WITH 3SLOTS

SLOT ELEvATlON 657.50 FT
Q= C*L’HA1 .5

c 3.10
L 7.50 fl

10-YR FLOW= 1.00 CFS FROM TR55

1.00 = 3.10* 10.00’(HAI.5)
H= 017 FT



. . RUNOFF CURVE NUMBERCOMPUTATION Version 2.00

Project : clarksb. rg town center User: ~h Date:

County : m0nt90mry State: d Checked: _ Date:

“Subtitle: bioretent ion facility #3

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Hydrologic Soi I Group

COVEROESCR1PTION A B c D

Acres (CN)

FULLY DEvELOPEO URBAN AREAS (Ve9 Estab. )

Residential districts Avg % imperv

(by average lot size)

?J4 acre 3B - 0.23(75) -

Tota( Area (by Hydro[ogi c Soi L Groq) .23
====

TOTAL DRAINAGE AREA: .23 Acres UEIGHTEO CURVENUMBER: 75*
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

* Generated for “se by GRAPHIC wthod

.



.. . TIME OF CONCENTRATE10N AND TRAVEL TIME Version 2.00

Project : clarksburg town center user: rh Date:

County : montgomry State: W Checked: _ Date: _

subtitle: bioretent ion faci Lity S

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

F10U Type 2 year Length S(ope Surface n Area up Velocity Time

rain (ft) (ft/.ft) code (sq/ft) (ft) (ft/see) (hr)

Sheet 3.2 61 0.016 f 0.175

Sha I low Content, d 1330. 0.075 “ O.oa

Time of Concentration = 0.26*
. ..-.--..-

--- sheet FLOW Surface C*S ---

A Smooth Surface F Grass, Dense --- Sha 1LOWConcentrated ---

B Fallow (No Res. ) G Grass, B“rda --- Surf ace Codes ---

C Cultivated < 20 % Res. H Woods, Light P Paved

D Cultivet& > 20 % Res. 1 Uoods, Dense U Unpaved

E Grass-Range, short J Range, Natura 1

* - Generated for use by GRAPHIC method



., TIME OF CONCENTRATIONAND TRAVEL TIME Version 2.00

Project : ctarksburg town center User: rh Date:

County : ‘mo”tgomry state: M Checked: _ Date: _

Stiti tie: bioretent ion facility E

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

FLOW Tee 2 year Length SLOpe Surface n Area Up Velocity Time

rain (ft) (ft/.ft) code (sq/ft) (ft) (ft/se. ) (hr)

Sheet 3.2 61 0.016 f O.lfi

Sha LI ow Content{ d 1330. 0.075 u 0.084

Tim of Conceit rat i .“ = O.26*
-----

--- Sheet FLow Surface Codes ---

A smooth Surface F Grass, Dense --- Sha Llow Concentrate ---

B Fa[LOU (No Res. ) G Grass, Burmuda --- Surface Codes ---

C cultivated c 20 % Res. H Uoods, Light P Paved

O Cultivated > 20 % Res. I Uoods, Oense u Unpaved

E Grass-Range, Short J Range, Natura [

* Generated for use by GRAPHIC method

‘.

..



.. , GRAPH1CAL PEAK DISCHARGE METHOD Version 2.00 ,..

Project : clarksburg toun center User: rh Date:

= County : montgomry Stste: d Checked: _ Date: _

Subtitle: bioretention faci Lity #3

Data: Drainage Area .23 * Acres

Runoff Curve N.tier ; 75 *

Time of Content rat i on: 0.26 * no”rs

Rainfa[l T~ : 11

Pond and .Snamp Area .: NONE

I storm Mtier
. . . . . . . . . . . . . . . . .----”-~--i:-”
\ Freqkncy (yrs)

I 24-Hr Rainfa[i (in) ~ 5.1
I

I
I lalP Ratio” I 0.13

I
I Runoff (in) ~ 2.53

I unit Peak Oischarge ~1.D99
I

I (c fslacrel in) I

I Pod ati Swamp Factor! 1.00

0. O%Ponds US4
h~. . . . . . . . . . . . . . . . . . . . ..~......

I Peak Discharge .(cfs) I 1

========= ========= =========== =
.
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Circular Channel Analysis 8 Design

Soived with Ma”ning, s Equation

Own Channe[ - Uniform flow

Cement: 2

Sotve FOF Futl FLOW slope

Given Input Data:

Diameter . . . . . . . . . 1.00 ft

Manningts n....... 0.013

Discharge . . . . . . . . . 1.00 Cfs

computed ResuLts:

Fu[ [ F[ou Channel S1OP

Fu([ F(OM Depth . . . . . . . .

velocity . . . . . . . . . .

F\oN Area . . . . . . . . .

CriticaL Depth . . . .

Critical Slope . . . .

Percent Fu[l . . . . . .

FuLI Ca~city . . . . .

QWX Q.94D . . . . . . . .

Froude N&r . . . . .

0.0008 ft/ft

1.00 ft

1.27 fps

0.79 Sf

0.42 ft

0.0058 ft/ft
100.00 %

1.00 Cfs
l.oa cf.

FULL

;

Own Channel Flow Module, Version 3.16 (c) 1990

Haestad Methods, lm. * 37 Brmkside Rd * Waterbury, Ct 0670a



PIPE CULVERT ANALYS1S

COMPUTAT10N OF CULVERT PERFORWNCE CURVE

June 16, 2003

.__ ---- _-—---- ===============------------------ =====================

PRoGRAM INPUT DATA:

DESCRIPTION
. . . . . . . . . . .

Culvert. Diameter (feet) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

FHUAChart Nmber(l,20r 3) . . . . . . . . . . . . . . . . . . . . . . . . . . . .

ScaLe Nu&er on Chart (Type of Culvert Entrance). . . . . . . .

Manning>s Roughness Coefficient (n-va~ue) . . . . . . . . . . . . . . .

Entrance Loss Coefficient of Cu(vert Opening . . . . . . . . . . . .

culvert Length (feet ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Culvert Slop (feet per foot) . . . . . . . . . . . . . . . . . . . . . . . . . . .

===========================================================----------.. -—----

PROGRAMRESULTS:

FLOWTai Lwater Headuater (ft) Normal Critica( Oepth at Out Let

Rate Depth In[et Out [et Oepth Depth outlet Velocity

(Cfs) (ft) COntroL Controt (ft) (ft) (ft) (fps)
. . . . . . . . . . . . . . . . . . . . . . . . . . . . ------- . . . . . . . ------- ------- ------- -----

1.0 1.00 0.59 -0.26 0.28 0.42 0.28 .5.48

1.00

2
1
0.0130

1.00

52.0

0.0260

==============.===================.==================================
A PIPE CULVERT ANALYS1S COMPUTERPROGRAMVersion !.6 Copyright (c) 1986

Oodson k Associates, Inc., 7015 U. Tiduel L, #107, Hawton, TX 77092

(713) 895-8322. A(L Rights Reserved.

.



WR INLET ,AStf+ [ ~ o
FROM TR 55

QIO= 10 yr peak flow from drainage are@of WR INLET’~ =
.~= 2.5W,5X0.5 SF

.3.13 SF

Ca=0,6

QIO= Ca”A’(2gh)W.5

1= 15.05 hW.5

h= O.OM n

WR iNLE~X TOP EL = 660.60 m

10 ~ WSEL = 660.60 H

1.00 CFS

.

,



. . RUNOFF CURVE NUMBERCWPUTATION Version 2.00

Project : CLrkdburg town center

count y : mo”tgomry State: d

. Subtitle: stu~ point at URL inlet A

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

COVERUESCR1PTION

User: rh Date:

Checkd: _ Date: _

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Hydrologic Soi I Group

A B c D

Acres ( CN)

FULLY DEVELOPED uRBAN AREAS (Ve9 Estab. )

Residmtia\ districts Av9 % imperv

(by average lot size)

1/8 acre (town houses ) 65 - 0.14(85) - -

114 acre 38 - 0.07(75) - -

Totak APea (by Hydrologic Soi 1 Group) .21
----_.. -

;* . Eenerated for use by GRAPH1C methd

>

,



. . T lME OF .CONCENTRATION

Project : c1 rkdburg town center

County : montgomry State: d

. Subtitle: study point at uRL inlet A

kNO TRAVSL TIME Version 2.00

User: rh Date:

Checkd: _ Date: _

FLOW Type 2 year Length S1ope surface n Area UP Velocity Time

rain (ft) (ft/ft) code (sWft) (ft) (ft/see) (hr)

Sheet 3.2 60 0.143 f O.on

Sha 1I ou Content ,d 600 0.090 u 0.034

Time of Concentration = O.11*
=====

--- Sheet F(OU Surface Cdes ---

A S~oth Surface F Grass, OMse --- Sha[lon Concentrated ---

B FalloM (No Res. ) G Grass, B“rmuda --- Surf ace Codes ---

C Cultivated c 20 % Res. H woods, Light P Paved

0 Cultivated > 20 ‘% Res. 1 Uood,, Oe”SE u Unpaved

E Grass-Range, Short J Range, Natura (

* - GMerated for use by GRAPHIC Ethod

,
.



GRAPHICAL PEAK DISCHARGE METHDD Version 2 .DD

Project : c Lrkdburg toun center User: rh Date:

county : montgomry State: M Checked: _ Date: _

‘ Subtitle: study point at uRL inlet A

Data: Drainage Area .21 * Acres

Rmoff Curve Numhr : 82 *

Time of Concentration: 0.17 * Hours

RainfaL( Twe : 11

Pond snd swa~ Area : NONE

{ storm N&r

“l-------------”---”---”
] Frequency (vrs)

I
I 24-Hr Rainfa(l (in)

I Is/P Ratio

I
used

/
I Runoff (in)

I
I Unit Peak Discharge

I (c fslacrelin)

~ Pond and Swamp Factor

I o.o%Pods Usd

l-------------”---”-”-”
J Peak Discharge (cfs)

II
. . . . .

10 I

I
5.1 I

I
0.09 I

I
0.10 I

I
3.17 I

1
1.535 [

I

1.00 [

I
. . . . .

11
===============================

* VaLue($) provided from TR-55 systm routines

>
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Circular Channel AnaLysis & Design
~. .,, :,: i< ‘: ,;j .

,..

Solved with Man”i”gfs Eq.atio”

Uorksheet Name:

Cement:

Solve For FuLL FLOW SLOpe

Given Input Oata:

Diameter . . . . . . . . . .

Mannin91s n.......

Discharge . . . . . . . . .

Cwuted Results:

FUII FLOW Channel Slope

Futl F\ow Depth . . . . . . . .

‘Veloci ty . . . . . . . . . .

Flow Area . . . . . . . . .

Critica L Depth . . . .

Critica[ S(ope . . . .

Percent FuLI . . . . . .

FuLL Capacity ..,...

omxa.94D . . . . . . . .

Frotie N&r . . . . .

1.00ft

0.013

1.00 Cfs

0.0008 ft/ft

1.00 ft

1.27 fps

0.79 Sf

0.42 ft

0.0058 ft/ft

100.00 %

?.00 Cfs

1.08 cfs

FULL

,

OP Chanml F1OWMotite, version 3.16 (c) 1990

Haestad Methds, Inc. * 37 8rookside Rd * Waterbury. Ct 06708

b

“
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PIPE CULVERT ANALYSIS

COMPUTATIONOF CULVERT PERFORWNCE CURVE

June 29, 2003

.==================================================================

PROGRM INPUT OATA:

oESCR1PTION VALUE
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Culvert Oiameter (feet) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.50

FHUA Chart Ntier (l,20r 3) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

Scale Ntier on Chart (1w of CuLvert Entrance) . . . . . . . . 1

Manniw~s Roughness Coefficient (n-value> . . . . . . . . . . . . . . . 0.0240

Entrance LOSS Coefficient of Culvert Opening . . . . . . . . . . . . 1.00
Cutvert Length (feet ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38.0

Culvert S(ope (feet prfaat) . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.0426

6

PROGRAMRESULTS:

Flow Tai Lmater Headwater (ft) NormaL Critical Depth ar Out let

Rate Depth Inlet Outlet Oepth Depth out[et Velocity

(Cfs) (ft) Controi Control (ft) (ft) [ft) (fps)

----: ------ ----------- ----------- ----------- ----------- ---s:$~: ---- --
10.0 1.50 2.25 2.U 1.06 1.27 1.06:; $ 7.45

=========================================s=========================

PIPE WLVERT ANALYSIS CWPUTER PROGRW Version 1.6 copyright (c>19W

O.dson& Associates, Inc., 7015 U. Tidwe[l, #107, Houston, TX 77092

(713) 895-8322. ALL Rights Reserved.

.
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CircuLar Cha””e[ Ana[ysfs & Desjg”

Solved ui th Ma”ni”g, s Equati ~“

Open Channel - Uniform flow*

Uorksheet Name:

cownt:

solve For FuIL F1OW S1OW

Given Input Data:

Diameter . . . . . . . . . .

Maming<s n.......

Discharge . . . . . . . . .

c-ted Results:

Full F[ow Channe[ sIope

Full Flow. Depth . . . . . . . .

Velocity . . . . . . . . . .

Flow Area . . . . . . . . .

Critical Depth . . . .

Critical SIOW . . . .

Percent Fu[( . . . . . .

Ful[ Capacity . . . . .

4W ~.94D . . . . . . . .

1.5D ft

0.024

10.00 Cfs

0.03D9 ftlft

1.50 ft

5.66 fps

l.n Sf

1 ;22 ft ‘

0,0314 ft/ft

100.00 %

10.00 Cfs

10.76 cfs

Frti Ntier . . . . . FULL

Own Channel Flow Module, Version 3.16 (c) 1990

Haest& Methds, Inc. * 37 Brooks ide Rd + Uaterbry, Ct 06708

i
L
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